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a b s t r a c t
Background: Civilian populations now comprise the majority of casualties in modern warfare, but effects
of war exposure on alcohol disorders in the general population are largely unexplored. Accumulating
literature indicates that adverse experiences early in life sensitize individuals to increased alcohol problems after adult stressful experiences. However, child and adult stressful experiences can be correlated,
limiting interpretation. We examine risk for alcohol disorders among Israelis after the 2006 Lebanon
War, a fateful event outside the control of civilian individuals and uncorrelated with childhood experiences. Further, we test whether those with a history of maltreatment are at greater risk for an alcohol
use disorder after war exposure compared to those without such a history.
Methods: Adult household residents selected from the Israeli population register were assessed with
a psychiatric structured interview; the analyzed sample included 1306 respondents. War measures
included self-reported days in an exposed region.
Results: Among those with a history of maltreatment, those in a war-exposed region for 30+ days had 5.3
times the odds of subsequent alcohol disorders compared to those exposed 0 days (95%C.I. 1.01–27.76),
controlled for relevant confounders; the odds ratio for those without this history was 0.5 (95%C.I.
0.25–1.01); test for interaction: X2 = 5.28, df = 1, P = 0.02.
Conclusions: Experiencing a fateful stressor outside the control of study participants, civilian exposure to
the 2006 Lebanon War, is associated with a heightened the risk of alcohol disorders among those with
early adverse childhood experiences. Results suggest that early life experiences may sensitize individuals
to adverse health responses later in life.
© 2013 Elsevier Ireland Ltd. All rights reserved.

1. Introduction
Exposure to war is a stress that has profound effects on
the mental health of populations, both civilian (Johnson and
Thompson, 2008) and military (Dohrenwend et al., 2006; Wessley,
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2007). A well-documented literature has shown that wartime
experiences increase the risk of psychopathology (Dohrenwend
et al., 2006; Erickson et al., 2001; Johnson and Thompson, 2008;
Kessler et al., 1995; Morina and Emmelkamp, 2012; Skodol et al.,
1996). While exposure to combat stress is associated with the
development and persistence of alcohol disorders among soldiers (Scherrer et al., 2008; Stewart, 1996), civilian populations
now comprise the majority of casualties in modern warfare
(Aboutanos and Baker, 1997; International Federation of Red Cross
and Red Crescent Societies, 1993). A more comprehensive understanding of civilian mental health and substance use responses
to war exposure is important for public health in response to
war.
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Much of the evidence linking war exposure to alcohol disorders
is based on military samples. Military samples are predominantly
composed of young men (Turner et al., 2007), the population group
at highest risk for alcohol disorders (Hasin et al., 2007), raising
concerns about generalizability to civilian populations who may
also experience widespread exposure to traumatic events during
wartime. Hypotheses about the effects of war on civilian populations can potentially be drawn from the literature on terrorism and
natural disorders, as these exposures may be analogous in some
ways to civilian exposure to the stresses of war. These experiences
are largely outside of individual control, are often acute, often render fear and helplessness, and may involve witnessing death and
other atrocities. Studies of terrorism and natural disasters in general population samples have found short-term increases in mean
population alcohol consumption (DiMaggio et al., 2009; Keyes et al.,
2011), but have rarely found increases in alcohol disorders (North
et al., 2004, 2010, 2002). Small studies of civilian samples ﬁnd that
exposure to war and terrorism are associated with psychological
distress (Dickstein et al., 2012; Hobfoll et al., 2012), but wartime
experiences as risk factors for alcohol use disorders in civilian populations remain largely unexplored.
The consequences of war and other traumatic experiences
must be considered in the context of factors that may predispose
individuals to potentially problematic psychological or behavioral
response. A growing body of evidence has shown that events in
early childhood are particularly salient predisposing factors for the
development of psychopathology after trauma exposure, suggesting that studies of adult traumatic events should take into account
potential adverse childhood environments in order to better understand response. Studies ﬁnd that individuals with childhood trauma
exposure, particularly abuse, neglect, or chaotic home environments, are at heightened risk for psychopathology (Bal et al., 2003;
Futa et al., 2003; McLaughlin and Hatzenbuehler, 2009; McLaughlin
et al., 2009, 2010; Wichers et al., 2009) and heavy alcohol consumption (Keyes et al., 2012b; Young-Wolff et al., 2012) after exposure to
stress in adulthood in both civilian and military samples. Childhood
maltreatment is associated with increased emotional reactivity
(Glaser et al., 2006; McLaughlin et al., 2010; Wichers et al., 2009),
disruptions in the ability to adaptively modulate negative emotions
(McLaughlin and Hatzenbuehler, 2009; McLaughlin et al., 2009) and
problematic coping strategies (Bal et al., 2003; Futa et al., 2003).
Individuals who are emotionally reactive and who have limited
skills for effectively modulating their emotions following childhood
maltreatment may use alcohol or other substances to manage negative affect and arousal following stressful experiences (Carpenter
and Hasin, 1998; Cooper et al., 1995; Ham and Hope, 2003). Thus,
individuals who experience adversities in childhood may be more
sensitized to adverse reactions following stressors occurring in
adulthood.
Understanding factors that predict how individuals respond to
stressors in adulthood is of substantial public health as well as clinical importance. While child maltreatment is known to be associated
with adverse mental health and substance use consequences in
adulthood (Keyes et al., 2012a, 2011), there is substantial individual
variation among adults with maltreatment histories. Identiﬁcation
of factors that predict adverse outcomes among those affected by
maltreatment, such as adult stressful life events, can elucidate the
stress process more speciﬁcally and illuminate avenues for public health intervention. For example, if child and adult stressors
interact to produce problematic alcohol use, clinicians treating
individuals exposed to war should consider how stressful experiences over the life course may shape war-related responses, and
identify individuals with past history of early-life stressors as particularly vulnerable to subsequent psychopathology.
Assessing the potential interaction of childhood and adulthood stressful experiences in predicting alcohol problems is
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complicated by the correlation of many of these experiences. Individuals who experience childhood stressors are more likely to
experience certain stressful events as adults, such as intimate partner violence (Desai et al., 2002; Ehrensaft et al., 2003; McKinney
et al., 2009), neighborhood disorganization (Freisthler, 2004),
divorce and other interpersonal stressful experiences (Andrews,
1981; Fergusson and Horwood, 1984; Wolﬁnger, 2005). The interaction between childhood adversity and these adult stressors in
producing adverse responses may be obscured by correlations
between exposures occurring at different points in development.
Thus, childhood stressors could confound the relation between
adult stressors and adverse mental health, in addition to interacting with adult stressors. Only through assessment of adult
and/or child stressors that are relatively randomly distributed, thus
uncorrelated, can a rigorous assessment of interaction be demonstrated. Consistent with this, studies of the risk for depression and
alcohol-related outcomes suggest that the interaction of childhood
maltreatment and adult stressors is present (Young-Wolff et al.,
2012) or stronger (Harkness et al., 2006) when the adult stressors are outside the individual’s control and thus uncorrelated with
the childhood stressor. Wartime attacks on civilian populations are
another example of one such adult stressor that is largely outside
the control of individual civilians, and thus not a consequence of
their childhood stressors.
In sum, the present study utilizes a war-time stressor in Israel
outside of the control of civilians to rigorously assess the evidence for an interaction between adverse childhood experiences
and adult exposure to a stressful event in association with alcohol use disorders. This study examines whether a large household
sample of Israelis were at increased risk for alcohol use disorders following their exposure to the Lebanon War of 2006 (Second
Lebanon War). The war occurred between the 13th of July and the
14th of August 2006, a period of 33 days (Rubin, 2007), with about
3790 rockets ﬁred into Northern Israel from Lebanon. The Israeli
civilian death toll was estimated at 44, with approximately 1500
civilians wounded. We examine how exposure to the war affected
risk for subsequent alcohol use disorders, and whether the association between war exposure and alcohol disorders was modiﬁed by
experiences of childhood maltreatment.
2. Materials and methods
2.1. Study procedures
Participants came from a study of genetic and environmental inﬂuences on alcohol use that was planned prior to the Second Lebanon War. A population-based
sample of adult residents of Jewish ethnicity was selected for the sample from the
Israeli Population Register by the Israeli Bureau of the Census. The Israeli Population
Register covers household residents in all areas of Israel; potential participants were
selected directly from the registry based on their area of residence, age, gender, ethnicity and Former Soviet Union (FSU) immigrant status. Individuals between the age
of 21 and 70 were included; those aged between 18 and 21 typically serve in the
army and are thus difﬁcult to contact, and those older than 70 would be too unlikely
to have substantial levels of alcohol consumptions to achieve main study aims. Males
were oversampled as drinking among Israeli women is limited (Shmulewitz et al.,
2010). Only those of Jewish ethnicity were included to provide sample homogeneity
to address original study genetic questions, while immigrants from the FSU were
over-selected to provide a sufﬁcient sample size for to address one of the original
study environmental research questions. Interviewers obtained written informed
consent as approved by relevant Institutional Review Boards (Shmulewitz et al.,
2010, 2011), and administered computer-assisted interviews. Interviewers underwent structured training and supervisor certiﬁcation. Ongoing supervision included
ﬁeld observation, review of recorded interviews, and telephone veriﬁcation of participation and responses. Among eligible participants, 1349 were included, for a
response rate of 68.9%. Further detail on study design and methodology is found
elsewhere (Hasin et al., 2002; Shmulewitz et al., 2010, 2011).
2.2. Sample
Respondents interviewed after August, 2007 (n = 1306) were included in this
analysis to ensure temporal order between war exposure and alcohol disorder symptoms. Of these, 76.5% (N = 999) were male; 24.4% (N = 318) were 18–29 years old,
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Table 1
Demographic characteristics of study respondents based on history of childhood maltreatment and number of days in war-exposed region during the 2006 Lebanon war
among a population-based sample of Israelis (N = 1306).
Exposure variables
Full sample

X , df, P-value

0

1–29

30–40

X2 , df, P-value

195
81.5
18.5

153
82.4
17.7

7.7, 2, P = 0.02

18.5, 1, P = <0.01

947
75.6
25.4

0.02, 1, P = 0.89

77.6
22.4

77.4
22.6

66.0
34.0

6.8, 4, P = 0.15

24.6
25.7
17.3
21.7
10.8

25.1
28.7
21.0
18.5
6.7

22.3
21.6
16.3
26.8
12.4

66.3

65.1

69.1

8.8
24.9

8.7
26.2

7.2
23.7

4.6, 2, P = 0.10

7.7
59.7
32.6

3.1
63.2
33.7

12.4
59.5
33.3

5.2, 4, P = 0.26

0.84, 1, P = 0.36

11.5
88.5

11.3
88.7

17.0
83.0

3.9, 2, P = 0.14

38.5
42.3
19.2

3.1, 2, P = 0.22

39.0
43.5
17.5

38.9
36.8
24.4

39.3
42.0
18.7

5.7, 4, P = 0.22

25.9
74.1

19.4
80.6

2.7, P = 0.10

17.4
82.6

29.4
70.6

25.6
74.4

16.3, 2, P = <0.01

6.9
93.1

11.9
88.2

2.56, 1, P = 0.11

6.7
93.4

26.7
73.3

22.2
77.8

83.1, 2, P = <0.01

N

%

Yes

No

1306
999
307

–
76.5
23.5

116
60.3
39.7

1190
78.1
21.9

Non-FSUb immigrant
FSUb immigrant

995
311

76.2
23.8

76.7
23.3

76.1
23.9

Age 21–29
Age 30–39
Age 40–49
Age 50–59
Age 60+

318
339
232
283
134

24.4
26.0
17.8
21.7
10.3

18.1
23.3
19.0
30.2
9.5

25.0
26.2
17.7
20.8
10.3

Married or living with
someone as if married
Widowed/separated/divorced
Never married

869

66.6

66.4

66.6

112
324

8.6
24.8

14.7
19.0

8.0
25.4

Highest degree achieved
Less than high school
Completed high school
Completed university degree

89
782
424

6.9
60.4
24.8

11.4
60.5
28.1

6.4
60.4
33.2

Unemployed and looking for work >1 month in the past year
157
12.0
14.7
Yes
No
1149
88.0
85.3

11.8
88.2

Average gross monthly household income
506
0–7500 NIS
7501–17500 NIS
548
17,501 or more NIS
242

39.0
42.3
18.7

44.4
42.6
13

Prior to past year alcohol disorders
Yes
No

20.0
80.0
11.4
88.6

Men
Women

261
1045

Active military duty during the Lebanon War
Yes
149
No
1157
a
b

2

7.2, 2, P = 0.03

10.0, 2, P = <0.01

9.5, 8, P = 0.30

0.78, 4, P = 0.94

11 missing values, total N = 1295.
Former Soviet Union.

34.6% (N = 452) were 30–44, and 41.0% (N = 536) were 45+; 66.6% (N = 869) were
currently married or living together, 24.8 (N = 324) were never married, and 8.6%
(N = 112) were previously married; 6.9% (N = 89) had less than baccalaureate education, 60.4% (N = 782) completed high school, and 32.7% (N = 424) completed a
university degree; 23.8% (N = 311) were immigrants from the FSU (Table 1).
2.3. Measures
2.3.1. Lebanon War exposure. Data collection for the study was due to start when the
war broke out and hence was delayed. Due to this unexpected event, during the start
up delay, we added measures to the in-person interview to capture respondents’
experiences in the war and potential exposure to war-related stressors. Individuals
in our sample were distributed throughout Israel, with 19.6% (N = 244) of respondents in the area that sustained at least some rocket ﬁre. Respondents were asked:
“During the 2006 war with Lebanon, how many days were you in an area. . .attacked
by rockets or missiles?” Preliminary analyses were conducted to examine the functional form of the relation between days in a war-exposed region and log-odds of
alcohol disorders. Because the variable was right-skewed (mean = 5.3 [SD = 11.2],
median = 0, mode = 0), we used a three-level categorical variable with the following
cut-points: 0 days (N = 947); 1–29 days (N = 195); and 30+ days (N = 153). These cutpoints were based on the distribution in the data. Supplementary analyses including
other potential cut-offs for days in the region were also conducted, provided as Supplementary Material1 . There were 11 missing responses; those individuals were
excluded from analyses of this variable.
2.3.2. Narratives elicited by individuals exposed to war. We conducted supplementary analyses using narratives elicited by individuals exposed to war to characterize

1

Days in a war exposed regiona

Childhood maltreatment

Supplementary material can be found by accessing the online version of this
paper. See Appendix A for more details.

whether individuals were in great personal danger or not during the war. Individuals
who were in an exposed area during the war were asked: “Please describe to me the
time you were in the greatest physical danger during the war.” Narratives were given
by 134 respondents. Narratives were coded by a trained, bachelor’s-level Israeli rater
on a ﬁve-point scale from “In great personal danger” to “Not in personal danger”.
Use of an independent rater to code narrative experiences of stressful events is
considered by some to be a more valid approach than respondent self-report, as
it does not rely as heavily on respondent appraisal (Brown, 1989; Dohrenwend,
2000). We conducted test-retest reliability of the independent rater by comparing
coding of 12 narratives across nine at least bachelor’s-level Israeli and American
raters who received the same training. The resulting ICC was 0.57, indicating fair
to good reliability. Examples of experiences coded as representing ‘great’ personal
danger (N = 92) include: (a) seeing a missile hitting a helicopter (thus being at risk
for falling debris); (b) being in a building when it was hit with a rocket; and (c) moving between bomb shelters during rocket explosions. We dichotomized exposure
at great personal danger versus all others (including individuals who were not in a
war exposed region).
2.3.3. Rocket exposure based on home address. Because some individuals in highly
exposed areas did leave the areas during the war, we did not use home address as
the main exposure variable for the study results due to this potential for misclassiﬁcation. We conducted supplementary analysis, however, using estimated rocket
exposure in each area of Israel (Rubin, 2007). There were a total of 19 areas of Israel
that were exposed to at least one rocket, and a total of 536 respondents in our sample had a home address in one of these regions. We created a dichotomous variable
indicating whether the respondent had a home address in an area exposed to at
least one rocket compared with all other respondents.
2.3.4. Childhood maltreatment. Childhood maltreatment, endorsed by 8.8% of the
sample, was deﬁned by report of at least one of three experiences. (1) Sexual abuse
(3.2%) was assessed by “Were you ever sexually assaulted, raped, or molested?”
and reporting that this experience ﬁrst happened before age 18. (2) Neglect (3.7%)
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was assessed by the question “Before you were 18 years old, were you ever seriously
neglected by either of your parents or any of the people who raised you?” (3) Physical
abuse (4.7%) was assessed by the question “Before you were 18 years old, were you
ever physically attacked or badly beaten up or injured by either of your parents or
any of the people who raised you?”.
2.3.5. Alcohol use disorders. The outcome in these analyses was a diagnosis of DSMIV alcohol abuse or dependence (termed “alcohol disorders”) in the past 12 months.
Alcohol disorders were diagnosed based on more than 30 symptom items that are
used to create DSM-IV diagnoses with the Alcohol Use Disorder and Associated Disabilities Interview Schedule-IV (AUDADIS-IV). Reliability of the AUDADIS-IV alcohol
diagnoses is documented in clinical and general population samples (Chatterji et al.,
1997; Grant et al., 2003, 1995; Hasin et al., 1997a) with test-retest reliability ranging
from good to excellent (Kappa = 0.70–0.84). Convergent, discriminative and construct validity of AUDADIS-IV alcohol use disorder criteria and diagnoses were
shown to be good to excellent in studies worldwide (Hasin and Paykin, 1999; Hasin
et al., 1990, 1994, 2003, 1997b). The sample only included individuals who were
interviewed at least one year after the war ended, thus reports of past-year alcohol disorders are temporally subsequent to the war. Of the 1306 individuals, 6.8%
(N = 89) met criteria for past-year alcohol dependence, and 4.0% (N = 52) met criteria
for alcohol abuse, for a total prevalence of 10.8% (N = 141). We included all individuals regardless of prior-to-past-year alcohol disorders, and included history of
alcohol disorders prior to the war (DSM-IV abuse or dependence) as a control variable in all adjusted analyses.
2.4. Statistical analysis
Past-year alcohol disorder was the binary outcome for all analyses. Bivariate
associations between exposures (Lebanon War, maltreatment) and control variables
were assessed with cross-tabulations and chi-square tests.
We assessed the main effects of maltreatment and war exposure on alcohol
disorders in the year after the war, both in unadjusted logistic regression models and
logistic regression models controlled for covariates that were signiﬁcantly related
to war exposure: gender, age, education, FSU immigration, military service during
the conﬂict, and prior to past year alcohol disorders. While these tests for main
effects were not statistically signiﬁcant (see results), we tested for effect measure
modiﬁcation due to previous work suggesting that risk is heightened only among
those who experience maltreatment; given that this is a minority of individuals,
main effects may obscure this subgroup at heightened risk.
We then assessed effect measure modiﬁcation (interaction) between childhood
maltreatment and war exposure using a cross-product term in the logistic regression
model (using the three-level categorical variable for days in the region, a dichotomous indicator of whether the respondent was in great personal danger during the
war, and a dichotomous variable for child maltreatment) and chi-square tests to
assess the statistical signiﬁcance of the difference in odds ratios at various levels of
exposure. We also conducted additional analyses of effect measure modiﬁcation of
risk differences. This was done for two reasons. First, odds ratios tend to overestimate the risk ratio when outcomes are common, thus we estimate both to ensure
robustness of the effect. Second, interaction of risk differences reﬂects interaction
on an additive scale; additive interaction concurs with conceptual understanding of
biological interaction and causal synergism (Rothman, 2012). Because the number
of respondents with both 30+ days in a war exposed region and childhood maltreatment was small (N = 11), we used Huber–White robust estimates of weighted
least-squares variance (Hobfoll et al., 2012) for risk differences and interaction tests
(Besser and Neria, 2012).

3. Results
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3.3. Main effects of maltreatment and war exposures on alcohol
disorders.
Individuals who were in a war exposed region 30+ days did not
have signiﬁcantly different risk of alcohol disorders in the year after
the war compared to those in the region 0 days (odds ratio = 1.41,
95% C.I. 0.89, 2.23). Individuals who reported childhood maltreatment had 1.15 times the odds of alcohol disorders compared to
those that reported no maltreatment (C.I. 0.64, 2.07).
3.4. Effect measure modiﬁcation between Lebanon War
exposures and childhood maltreatment
We tested for effect measure modiﬁcation of Lebanon War exposure due to previous studies suggesting that risk is heightened only
among those who experience maltreatment.
The prevalence of alcohol disorders stratiﬁed by childhood maltreatment and days in a rocket-exposed region is shown in Fig. 1.
As shown, those with histories of childhood maltreatment who
had the highest level of war exposure demonstrated markedly
increased prevalence.
As shown in Table 2, among individuals exposed to childhood
maltreatment, those who were in a war-exposed region for 30+
days had 5.29 times the odds of alcohol disorders in the year after
the war compared to those exposed 0 days (95%C.I. 1.01, 27.76),
controlling for relevant confounders. There was no signiﬁcant effect
of war exposure among those with no childhood maltreatment.
A direct interaction test for the difference in odds ratios for the
effect of 30+ days exposure on alcohol use disorders comparing
those with and without child maltreatment was statistically signiﬁcant (2 = 5.28, df = 1, P = 0.02). We also examined alternative
cut-points for the number of days in a war-exposed region (see
Supplementary Table 1)2 There is a signiﬁcant interaction between
child maltreatment and days in a war-exposed region whether we
create a cut-point for high exposure at 30+, 25+, 20+, 15+, 10+, or
5+ days. Among those who were maltreated as children, all but one
individual who was exposed more than 5 days were exposed at
least 30 days; thus we include the results for 30+ days in Table 2.
When we examined the risk difference for the effect of war exposure on alcohol disorders among those with and without childhood
maltreatment, there was also evidence for effect modiﬁcation. In
the model adjusted for covariates, difference in risk differences
between 30+ days in a war-exposed region versus 0 days across
those with childhood maltreatment compared to those without
was 0.25 (95%C.I. 0.49, 0.005, P = 0.04). This indicates that those
with both child maltreatment and high exposure to the war had
an excess in risk compared to what would be expected given the
sum of the risks for high exposure to war and child maltreatment
independently of each other.

3.1. Associations among exposure variables
Childhood maltreatment was unrelated to number of days in a
war-exposed region (2 = 0.62, df = 2, P = 0.73).
3.2. Associations between exposure variables and control
variables
Associations between exposure and control variables are shown
in Table 1. Women were more likely than men to report childhood maltreatment, as were individuals who were never married,
and those of low educational achievement. Men were more likely
than women to report more days in a war-exposed region, as were
immigrants from the FSU, those with prior-to-past-year alcohol
disorders, and those in active military duty during the war. Covariates associated with war exposure were controlled in all adjusted
models.

3.4.1. Supplementary analysis: narrative experiences of exposed persons. Days in the region were strongly associated with personal
danger (2 = 285.6, df = 2, P < 0.001). As shown in Fig. 2, individuals who were in great threat to physical danger exhibited higher
prevalence of post-war alcohol disorders, but only among those
who were exposed to childhood maltreatment. Adjusted regression analyses indicated that the results were in the same direction
as overall results for days in the region, though less precise:
among those who experienced maltreatment, those reporting great
personal danger had 2.99 times the odds of an alcohol disorder
subsequent to the war (95%C.I. 0.59–15.29), whereas those who
did not experience maltreatment had 0.66 times the odds of an

2
Supplementary material can be found by accessing the online version of this
paper. See Appendix A for more details.
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40

36.4

% past-year alcohol use disorder

35
30
25
20
14.4

15
11.1
9.4

9.2

0 Days (N=86)

30+ Days (N=142)

10

10.4

5
0
30+ Days (N=11)

1-29 Days (N=18)

Among those who experienced maltreatment

1-29 Days (N=177)

0 Days (N=862)

Among those who did not experience maltreatment

Fig. 1. Proportion of respondents with alcohol disorders by number of days in a war-exposed region as well as history of childhood maltreatment in a population-based
sample of Israelis (N = 1295).

Table 2
Childhood maltreatment and war exposure: effect modiﬁcation on past-year DSM-IV alcohol disorders among a population-based sample of Israelis (N = 1295).
Effect among those
experiencing childhood
maltreatment (N = 115)

Effect among those not
experiencing childhood
maltreatment (N = 1180)

Test for interaction of the
odds ratios

OR (95%C.I.)

OR (95%C.I.)

Chi-square, df, P-value

30+
1–29
0

5.57 (1.34, 23.24)
1.22 (0.24, 6.28)
1

0.88 (0.48, 1.61)
1.43 (0.89, 2.30)
1

5.59, 1, P = 0.02
1.54, 1, P = 0.22
–

30+
1–29
0

5.29 (1.01, 27.76)
1.48 (0.24, 9.07)
1

0.50 (0.25, 1.01)
0.94 (0.53, 1.68)
1

5.28, 1, P = 0.02
0.57, 1, P = 0.45
–

Unadjusted

Adjusted*

Bold: P < 0.05
*
Adjusted for gender, age, education, FSU immigration status, military service during the conﬂict, and prior to past year alcohol disorders.

alcohol disorder subsequent to the war if in great personal danger
(95%C.I. 0.30–1.45). The test for interaction did not reach traditional
thresholds for statistical signiﬁcance (2 = 2.72, df = 1, P = 0.10).
3.4.2. Supplementary analysis: rocket exposure based on respondent’s home address. Days in the region were strongly associated
with home address in a rocket-exposed region (2 = 621.7, df = 4,
P < 0.001). Adjusted regression analyses indicated that the results

were in the same direction as overall results for days in the region,
though less precise: among those who experienced maltreatment,
those with a home address in a rocket-exposed region had 2.75
times the odds of an alcohol disorder subsequent to the war (95%C.I.
0.54–13.98), whereas those who did not experience maltreatment
had 1.44 times the odds of an alcohol disorder subsequent to
the war if in great personal danger (95%C.I. 0.88–2.34). The test
for interaction was not statistically signiﬁcant (2 = 0.54, df = 1,
P = 0.45).
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Fig. 2. Proportion of respondents with alcohol disorders by threat to physical
integrity as well as history of childhood maltreatment in a general population sample of Israelis (N = 1306).

Exposure to the Lebanon War of 2006 among Israeli household
residents was associated with an increase in the odds of alcohol use disorders in the ﬁrst year after the war, but only among
those with a childhood history of maltreatment. These results
support the hypothesis that adverse experiences early in life sensitize individuals to developing psychopathology following stressful
experiences in adulthood, and suggest that a life course perspective
is necessary to comprehensively understand the roles of distal and
proximal stress in the etiology of alcohol use disorders.
Our results are consistent with two previous studies showing
that stressful life events occurring in adulthood increase the risk of
alcohol-related outcomes primarily among those who had experience previous childhood maltreatment. Among a population-based
sample of predominately African Americans, Keyes et al. (2012a,b)
demonstrated that individuals living in disordered neighborhoods
were at increased risk for incident binge drinking, but only
among those who experienced childhood maltreatment. In a large
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population-based longitudinal study of twins, Young-Wolff et al.
(2012) found that childhood maltreatment interacted with adult
stressors to predict drinking quantity and frequency, although only
among women and only when stressors were outside the control of the individual. Thus, similar sensitizing effects of childhood
maltreatment on alcohol-related outcomes have now been documented in three diverse samples with a wide range of adult
stressors.
War exposure had an effect on alcohol use disorders only
when childhood maltreatment was also present, but note that
maltreatment may be associated with a range of adverse childhood experiences. Children who experience maltreatment are
likely embedded in environments with multiple risk factors, such
as instability (Dong et al., 2004; Dube et al., 2002), poverty
(Turner et al., 2006), and parental dysfunction across multiple
domains including substance abuse, criminality, and psychopathology (Besinger et al., 1999; Chafﬁn et al., 1996; Conron et al., 2009;
Dinwiddie and Bucholz, 1993; Kelleher et al., 1994). The pathways through which experiences of stress and maltreatment as a
child manifest in psychiatric disorders including alcohol use disorders in adulthood are complex and multifactorial (Keyes et al.,
2012a). The present study adds to the growing body of literature that indicates one such pathway. Childhood maltreatment,
in the context of a broader set of childhood stressors, may be
associated with psychopathology in adulthood by sensitizing individuals to developing mental health problems in the context of
adult stress. However, we also acknowledge that because maltreatment coincides with a host of other stressful circumstances,
it remains unclear the extent to which the association between
maltreatment and alcohol use disorders in the present study is
attributable speciﬁcally to maltreatment, or the broader stressful
context of maltreated children. Regardless of the speciﬁcity of the
maltreatment effect, however, the results indicate that stressful circumstances in childhood interact with adult stressful experiences
in predicting alcohol use disorders. The speciﬁc mechanisms underlying this sensitization to psychopathology remain to be elucidated,
but a growing lab-based literature indicates that heightened emotional and physiological reactivity to the environment and poor
emotion regulation skills may mediate the sensitivity of maltreated children to environmental stressors (Heim and Nemeroff,
2001).
We used an opportunity to examine a stressful life event largely
outside the control of individuals experiencing the event. Indeed,
individuals who reported childhood maltreatment were not more
likely to be exposed to the war than individuals who were not maltreated. However, war exposure was related to some of the study
covariates. While the relation between war exposure and active
military service and male gender was expected, we also found that
FSU immigration status, and past alcohol disorders were related to
war exposures. Association of war exposure with these characteristics may be because such individuals had fewer social and economic
resources to leave the exposed areas (e.g., to stay in homes of
friends or relatives or in hotels elsewhere). However, we controlled
for all measured factors associated with war-exposure, and results
indicated signiﬁcant effect measure modiﬁcation on both the multiplicative and additive scales while controlling for these factors.
While the effects of selection into war-exposed regions cannot be
deﬁnitively ruled out, our results suggest that selection is unlikely
to fully account for the observed associations.
Limitations of the present study are noted. There is potential for
measurement error in our constructs. Childhood maltreatment is
based on retrospective self-report in adulthood. This may introduce
some bias into the results (Hardt and Rutter, 2004), as longitudinal studies have documented that child abuse reports, including
childhood sexual abuse, are unstable over time and likely underestimated at single time point assessments (Widom and Morris,

301

1997; Widom and Shepard, 1996). Further, we used three questions
regarding speciﬁc forms of abuse and neglect to capture maltreatment; these questions may not be sensitive enough to elicit all
cases of abuse, thus broader questions on frequency of experiences
and a wide range of experiences would be beneﬁcial for future
research. We would expect that undercounting of cases would
render underestimates of the association between child maltreatment and alcohol disorders, indicating that our results should be
considered conservative estimates. Additionally, these data were
collected cross-sectionally, thus, reverse causation between outcome and exposure cannot be ruled out deﬁnitively. However, we
included only respondents who were interviewed more than one
year after the Lebanon War, establishing that the occurrence of the
war was prior to the measurement of alcohol use disorders.
Our measure of days of a war-exposed region was based on selfreport of the respondents. Because many individuals in the sample
left the areas of their home address during the war, especially those
in highly exposed areas, home address was not as valid an indicator
of rocket exposure compared with reports of days in a war-exposed
region. Nevertheless, there was an association between reported
war exposure and war exposure based on home address, indicating that self-reports are a reliable measure of war exposure, and
results using home address in a rocket exposed region as a supplementary exposure indicated that results were in a similar direction
as the main study results. Further, we included a supplementary
analysis of narratives elicited from respondents describing their
experiences during the war. The directions of the effect were again
similar to our main analysis; those both highly exposed and who
experienced child maltreatment had the highest risk of alcohol
disorder onset.
We considered alcohol use disorders only among those interviewed at least one year after the Lebanon War, which excluded
43 individuals. While this establishes temporality between war
exposure and alcohol use disorders, we may miss individuals with
onset of an alcohol use disorder (either new onset or relapse)
immediately after the war. We conducted sensitivity analyses
including these 43 individuals, and the results did not change.
For example, there remains a signiﬁcant effect measure modiﬁcation between spending 30+ days in a war-exposed region and
childhood maltreatment in predicting alcohol use disorders, both
on the multiplicative (F = 6.48, P = 0.01) and the additive (F = 4.49,
P = 0.03) scale. Finally, the present study included only those Jewish
ethnicity; other groups were also directly exposed to this conﬂict
including Arab residents of Israel, members of the Israeli Defense
Forces, and Lebanese citizens. These groups would also warrant
study if data were available.
Finally, the number of individuals in these data with both experiences of child maltreatment and high exposure to the war was
limited (N = 11). While we used robust statistical methods to estimate associations given the limited sample size in this group, we
caution against strong inference. However, these results are consistent with other studies examining the interaction of child and
adult stressors (Keyes et al., 2012b), including those assessing fateful stressors (Young-Wolff et al., 2012), thus, the consistency of
results across studies suggests that the ﬁndings are unlikely to be
spurious.
Despite these limitations, the study has ﬁve central strengths.
First, respondents were systematically selected from a populationbased register with a good response and completion rate for general
population studies of this kind. Second, the Lebanon War was a
fateful event, outside the control of any study respondent, allowing
us to examine the effects of war exposures on civilians. Third, our
measurement instruments are well validated and reliable, and we
used gold standard approaches to assessing exposure to stressful
events. Fourth, our results are robust to a range of demographic and
clinical control variables. Finally, as noted above, we examined the
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joint effects of childhood adversity and adult stress with an adult
stressor that was independent of the childhood experiences.
In conclusion, the Lebanon War of 2006, while short in duration,
was a stressful event for civilians in the exposed areas. Understanding the impact of such experiences on mental health in civilian
populations is critical to allocate resources for treatment and, more
broadly, to understand the etiology of psychopathology in response
to adverse circumstances. This is especially relevant for civilian
populations, who now comprise the majority of casualties in modern warfare (Aboutanos and Baker, 1997; International Federation
of Red Cross and Red Crescent Societies, 1993). Our results indicate
that individuals enduring maltreatment as children are particularly
vulnerable to alcohol disorders after stressful situations such as
war.
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